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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on May 25, 
2010 has been entered. 

Claims 66, 68- are currently pending. 
Claims 66, 71 , and 82 have been amended. 

Declarations 

2. The declaration under 37 CFR 1 .132 filed May 25, 2010 by Steve Shak is 
insufficient to overcome the enablement rejection set forth in the last Office action. A 
detailed explanation is presented below in paragraph 5. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) submitted on March 26, 2010 and 
May 25, 2010 have been received. The references listed in the IDS have been 
reviewed as indicated on the 1449, and a copy is attached herein. 
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Claim Rejections - 35 USC §112 1 st paragraph 

4. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The following rejection has been modified based on the claim amendments: 

Claims 66 and 68-83 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the enablement requirement. The claim(s) contain subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

The following factors have been considered in formulating this rejection {In re 
Wands, 858F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988): the breadth of the claims, the 
nature of the invention, the state of the prior art, the relative skill of those in the art, the 
predictability or unpredictability of the art, the amount of direction or guidance 
presented, the presence or absence of working examples of the invention and the 
quantity of experimentation necessary. 
Nature of the Invention 

Claim 66 is drawn to a method for predicting the likelihood that a human colon 
cancer patient will exhibit a clinically beneficial patient response to treatment with 
cetuximab. Claim 66 comprises (a) assaying a normalized level of a predictive RNA 
transcript in a sample comprising ErbB 1 expressing colon cancer cells obtained from 
said patient, wherein the predictive RNA transcript is the transcript of laminin gamma 2 
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(LAMC2); (b) analyzing the normalized level of the LAMC2 transcript; and (c) predicting 
the likelihood of response of the patient to treatment with cetuximab based on the 
normalized level of the LAMC2 transcript, wherein an increased normalized level of 
LAMC2 RNA transcript correlates with resistance of the colon cancer to treatment with 
cetuximab. Thus the nature of the invention requires the knowledge of a reliable 
association between the level of LAMC2 in a sample and how a patient will respond to 
treatment with cetuximab. 
Scope of the Claims: 

Claim 66 is broadly drawn to a method for predicting the likelihood that a human 
colon cancer patient will exhibit a clinically beneficial patient response to treatment with 
cetuximab. The wherein clause states "wherein an increased normalized level of 
LAMC2 RNA transcript correlates with resistance of the colon cancer to treatment with 
cetuximab". Here the claims do not define what the increase is in comparison to. 
Further the claims do indicate how the increased level of LAMC2 RNA correlates with 
resistance to treatment with cetuximab (does increased LAMC2 RNA mean there is an 
increased or decreased likelihood of response to treatment with cetuximab?). 

Claim 82 further comprises determining the normalized level of one or more 
predictive RNA transcripts in said sample, wherein the predictive RNA 
transcript is the transcript of one or more genes selected from the group consisting of: 
ErbB3; EREG; ID1; TITF1; CA9; CD44v6; DR5; KRT17; P14ARF; and PLAUR, wherein 
an increased normalized level of the predictive RNA transcript of one or more of CA9; 
CD44v6; DR5; KRT17; P14ARF; and PLAUR, indicates that the patient will show a 
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decreased likelihood of response to treatment with cetuximab, and an increased 
normalized level of the predictive RNA transcript of one or more of ErbB3; EREG; ID1 ; 
and TITF1 indicates that the patient will show an increased likelihood of response to 
treatment with cetuximab. 

Teachings in the Specification and Examples: 

The specification (page 25) teaches that EGFR (also known as ErbB1) is known 
to be active in several tumor types such as breast, colon, and head and neck cancers. 
The specification also teaches that several ErbB1 inhibitors are promising drug 
candidates for the treatment of ErbB1 expressing cancers. In particular the 
specification (page 26) teaches that cetuximab is a monoclonal antibody that blocks the 
ErbB1 and ErbB1 -dependent cell growth that is currently being tested in phase III 
clinical trials. 

The specification teaches (Example 2) that twenty-three colon adenocarcinoma 
patients in all were studied using a 192-gene assay. Following treatment with an 
unspecified EGFR inhibitor , three patients were determined to have had a partial 
response, five to have stable disease, and fifteen to have progressive disease. 

Table 3 shows the results obtained using the partial response criterion. LAMC2, 
ErbB3; EREG; ID1; TITF1; CA9; DR5; KRT17; P14ARF; and PLAUR were found to be 
over expressed. The following genes had negative responses: LAMC2 (p=0.0357), CA9 
(p=0.0267), DR5 (p=0.0767), KRT17 (p=0.0513), P14ARF (p=0.022), and PLAUR 
(p=0.0983). The following genes had negative responses: ErbB3 (p=0.1401), EREG 
(p=0.0333), IDI (p=0.0498), TITF1 (p=0.1211). Here the term "negative" indicates that 
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greater expression of the gene decreased likelihood of response to treatment with the 
EGFR inhibitor, and "positive" indicates that increased expression of the gene increased 
likelihood of response to EGFR inhibitor (page 28). Here it is noted several of the genes 
(i.e., DR5, ErbB3, KRT17, PLAUR, and TITF1) did not have statistically significant p 
values (i.e p= <0.05) therefore the specification does not teach a reliable association 
between these genes and response to treatment with an EGFR inhibitor. 

Table 4 shows the results obtained using the clinical response criterion. CD44v6 
was found to be over expressed. CD44v6 had a negative response and a p value of 
0.0047. None of the other claimed genes are listed in Table 4. 

In the instant case the specification does not teach which EGFR inhibitors were 
used in example 2. However it is noted for the record that on April 17, 2008 the 
Applicants have submitted a declaration by Joffre B. Baker, PhD stating that the 
patients were treated with an ErbB1 inhibitor selected from erlotinib, gefitinib, 
cetuximab, EMD72000, and AEE788. Dr. Baker states that the results presented in 
tables 3 and 4 were the result of treatment with these ErbB1 inhibitors. Then on 
December 3, 2009 the Applicants submitted two more declarations by Joffre B. Baker, 
PhD and Steve Shak M.D. stating that 15 patients were treated with the ErbB1 inhibitor 
EMD 72000 and 8 patients were treated with cetuximab, with or without chemotherapy. 
The declaration further states that the three partial responders were treated with 
EMD72000 alone. 

Thus the data presented in Table 3 is based on 15 patients treated with the 
ErbB1 inhibitor EMD 72000 and 8 patients were treated with cetuximab, with or without 
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chemotherapy. As stated above three patients were determined to have had a partial 
response, five to have stable disease, and fifteen to have progressive disease. Since 
the three partial responders were treated with EMD72000, the patients treated with 
cetuximab must have either had stable disease or progressive disease. 
State of the Art and the Unpredictability of the Art: 

The level of skill in the art is deemed to be high. However the unpredictability 
with regard to correlating the level of LAMC2 with a patient's response to treatment with 
cetuximab is even higher. 

In the instant case it is highly unpredictable if one can predict the likelihood that a 
human colon cancer patient will exhibit a clinically beneficial response to treatment with 
cetuximab. For example the declaration filed by Steven Shak MD filed on May 25, 2010 
refers to a graph showing the LAMC2 mRNA level for each of the 23 patients (See 
Exhibit 1 ). The graph does not indicate which of the patients received EMD 72000 and 
which patients received cetuximab however the graph does differentiate between the 
non partial responders (No PR) and the partial responders (Yes PR). Each circle 
represents a patient. As shown in Exhibit 1 the 3 partial responders had LAMC2 values 
ranging between approximately 3.1-5.25 whereas the 20 non responders had LAMC2 
values ranging between approximately 3.2-7.5. Here it is noted that there is substantial 
overlap between the two groups. In fact 12 of the 18 non responders had LAMC2 
values that fell within the 3.1-5.25 range. Based on this information it does not appear 
that one of skill in the art could accurately predict the likelihood that a human colon 
cancer patient will exhibit a clinically beneficial response to treatment with cetuximab 
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since 12 of the non responders would have been predicted to respond based on their 
LAMC2 levels. 

Further it is noted that based on the declarations filed we do know that 15 
patients were treated with the ErbB1 inhibitor EMD 72000 and 8 patients were treated 
with cetuximab, with or without chemotherapy. We also known that the three partial 
responders were treated with EMD72000. Since none of the patients that were given 
cetuximab responded to treatment we do not know what the expression level of LAMC2 
would be in a patient that responded to treatment with cetuximab. The finding that the 
three patients who responded to EMD 72000 had lower levels of LAMC2 RNA 
compared to patients who did not respond or had progressive disease does not 
necessarily mean that patient who respond cetuximab will also have lower levels of 
LAMC2 RNA compared to patients who did not respond or had progressive disease. 
This unpredictability is discussed in a post filing date paper by Solmi et al (BMC Cancer 
2008 Vol 8 page 227). Solmi teaches that they characterized HT-29 and Caco-2 human 
colon cancer cell lines untreated and treated with cetuximab or gefitinib alone and in 
combination with EGF. Solmi teaches that cetuximab has opposite effects on gene 
expression profiling compared to EGF alone or gefitinib, indicating a different action 
mechanism than the other drug, even though the cell cyto-morphological 
transformations are sometimes the same, possibly suggesting an important role by 
translational regulation on the cellular pathways (page 3). As such Solmi teaches that 
treatment with different EGFR inhibitors results in different gene expression patterns 
and therefore the findings with one drug can not be extrapolated to another drug. 
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It is also unpredictable as to whether an increased normalized level of DR5, 
KRT17, and PLAUR indicates that a patient will show a decreased likelihood of 
response to treatment with cetuximab because the p values for each of these genes as 
presented in Table 3 indicated that the results were not statistically significant. 
Additionally it is unpredictable as to whether an increased normalized level of ErbB3 
and TITF1 indicates that the patient will show an increased likelihood of response to 
treatment with cetuximab because the p values for each of these genes as presented in 
Table 3 indicated that the results were not statistically significant. Thisted (The 
University of Chicago 1998) teaches that p values are needed to determine whether 
superior results obtained in a particular study are really superior or if they occurred by 
chance (page 1 ). Thisted teaches that it has become scientific convention to say that p 
values exceeding 0.05 are not statistically significant. Finally with regard to the 
statistically significant p-values presented in Table 3 it is noted that they are based on 
the data combined from 23 patients that were treated with two different drugs. The p 
values are not based on treatment with cetuximab alone and it is unclear how the p- 
value would change if the data from the 15 patients that were treated with EMB 72000 
were removed. 

Quantity of Experimentation: 

The specification asserts that patients diagnosed with colon cancer with elevated 
levels of LAMC2 are less likely to respond to a treatment with cetuximab. However 
since none of the patients that were given cetuximab responded to treatment we do not 
know what the expression level of LAMC2 would be in a patient that responded to 
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treatment with cetuximab. Based on the data presented in the specification and the 
declarations that have been filed it is unpredictable if the claimed method works as such 
further experimentation would be required. For example, such experimentation may 
involve treating a large number of colon cancer patient's cetuximab, assaying the 
expression levels of LAMC2, and then monitoring the patients to determine disease 
progression. Such random, trial by error experimentation is considered to be undue. 
The specification has provided only an invitation to experiment. 
Conclusions: 

Taking into consideration the factors outlined above, including the nature of the 
invention and breadth of the claims, the state of the art, the level of skill in the art and its 
high level of unpredictability, the guidance provided by the applicant and the specific 
examples, it is the conclusion that an undue amount of experimentation would be 
required to make and use the invention. 

Response to Arguments 

5. Regarding the enablement rejection the Applicants statethat the Office appears 
to question the data and asserts that one of skill in the art could not predict 
the likelihood that a human colon cancer patient will exhibit a clinically beneficial 
response to treatment because of some overlap in LAMC2 expression level between 
partial responders and non-responders. However, the Applicants believe that the Office 
makes this assertion without any evidence and therefore fails to establish a prima facie 
case of non enablement of the claims. The Applicants state that they have provided 
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sufficient evidence that one skilled in the art may still predict the likelihood 
of cancer recurrence even though the raw data shows some overlap in gene expression 
levels between partial responders and non-responders overlap, if there is a statistically 
significant difference between the groups. The Applicants then refer to papers by Maitra 
and Ball which show that expression levels overlap between clinically favorable 
outcomes and clinically unfavorable outcomes. Further they argue that as shown in 
Table 3 LAMC2 levels were significantly correlated with a negative response 
(p=0.0357). Therefore one may still predict the likelihood of response even thought 
there was overlap in LAMC2 gene expression levels between the partial responders and 
the non responders. 

These arguments and the declaration filed on May 25, 2010 by Steven Shak MD 
have been fully considered but are not persuassive. In the instant case the declaration 
filed by Steven Shak MD filed on May 25, 2010 refers to a graph showing the LAMC2 
mRNA level for each of the 23 patients (See Exhibit 1 ). The graph does not indicate 
which of the 15 patients received EMD 72000 and which of the 8 patients received 
cetuximab. However we do know that only 3 patients responded to treatment and those 
3 patients were given EMD 72000. Additionally it is noted that the graph differentiates 
between the non partial responders (No PR) and the partial responders (Yes PR) and 
that each circle represents a single patient. As shown in Exhibit 1 the 3 partial 
responders had LAMC2 values ranging between approximately 3.1-5.25 whereas the 20 
non responders had LAMC2 values ranging between approximately 3.2-7.5. Here it is 
noted that there is substantial overlap between the two groups. In fact 12 of the 18 non 
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responders had LAMC2 values that fell within the 3.1-5.25 range. Based on this 
information in this graph it does not appear that one of skill in the art could accurately 
predict the likelihood that a human colon cancer patient will exhibit a clinically beneficial 
response to treatment with cetuximab since 12 of the non responders would have been 
predicted to respond based on their LAMC2 levels. With respect to the papers cited by 
the Applicants (Maitra et al and Ball et al) it is noted that in both of studies they 
compared the expression levels between patients with clinically favorable outcomes vs 
patients with clinically unfavorable outcomes. These papers are not analogous to the 
present situation because in the present study none of the patients that were given 
cetuximab responded to treatment and therefore we do not know what the expression 
level of LAMC2 would be in a patient that responded to treatment with cetuximab. As 
discussed above the finding that the three patients who responded to EMD 72000 had 
lower levels of LAMC2 RNA compared to patients who did not respond or had 
progressive disease does not necessarily mean that patient who respond cetuximab will 
also have lower levels of LAMC2 RNA compared to patients who did not respond or had 
progressive disease. This unpredictability is discussed in a post filing date paper by 
Solmi et al (BMC Cancer 2008 Vol 8 page 227). Solmi teaches that they characterized 
HT-29 and Caco-2 human colon cancer cell lines untreated and treated with cetuximab 
orgefitinib alone and in combination with EGF. Solmi teaches that cetuximab has 
opposite effects on gene expression profiling compared to EGF alone orgefitinib, 
indicating a different action mechanism than the other drug, even though the cell cyto- 
morphological transformations are sometimes the same, possibly suggesting an 
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important role by translational regulation on the cellular pathways (page 3). As such 
Solmi teaches that treatment with different EGFR inhibitors results in different gene 
expression patterns and therefore the findings with one drug can not be extrapolated to 
another drug. Finally the p-value presented in Table 3 for LAMC2 is based on the data 
combined from 23 patients that were treated with two different drugs. The p value is not 
based on treatment with cetuximab alone and it is unclear how the p-value would 
change if the data from the 1 5 patients that were treated with EMB 72000 were 
removed. For these reasons the arguments and the evidence provided by the applicants 
is not convincing and the enablement rejection is maintained. 

Conclusion 

6. No Claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amanda M. Shaw whose telephone number is (571) 
272-8668. The examiner can normally be reached on Mon-Fri 7:30 TO 4:30. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Nguyen can be reached at 571-272-0731 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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